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(57)Abstract: 

PROBLEM TO BE SOLVED: To allow easy rewriting of 
programs and control constants by making a vehicle- 
mounted electronic control apparatus have a hardware 
configuration common to a plurality of vehicle kinds. 
SOLUTION: In the apparatus, a control program and a 
program to install the constants into a FROM 4 are 
stored in a mask ROM 3, a program related to a vehicle 
control and the constants are stored in the FROM 4. 
Usually, a switch 1 1 is set to select the FROM 4 as a 
start ROM via a ROM switching circuit 10, when 
rewriting the FROM 4, the switch 1 1 is switched to 
select the mask ROM 3 as the start ROM, so that an 
ECU 1 is connected to an external PC 20 via a 
communication controller 9 of an information system. 
Thus, easy rewriting of the FROM 4 with data received 
from the PC 20 is allowed, and easy changing of the 
program related to the vehicle control and the constants 
are allowed without any exchange of a ROM and an ECU 
itself. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st nonvolatile memory which cannot rewrite data, the 2nd nonvolatile memory 
which can rewrite data, And it is the electronic control for mount which has the means of 
communications which communicates with an external device. While making the program for 
controlling the above-mentioned means of communications to the 1st nonvolatile memory of the 
above memorize The means which rewrites the 2nd nonvolatile memory of the above using the 
data which made the program concerning car control memorizable and were received from the 
above-mentioned external device through the above-mentioned means of communications to the 
2nd nonvolatile memory of the above, The electronic control for mount characterized by having a 
means to perform alternatively the program memorized by the 1st nonvolatile memory of the 
above, and the program memorized by the 2nd nonvolatile memory of the above. 
[Claim 2] The electronic control for mount according to claim 1 characterized by making the 
program for rewriting the 2nd nonvolatile memory of the above using the data received from the 
above-mentioned external device through the above-mentioned means of communications to the 
1 st nonvolatile memory of the above memorize. 

[Claim 3] The electronic control for mount according to claim 1 or 2 characterized by the 2nd 
nonvolatile memory of the above being a flash memory. 

[Claim 4] The above-mentioned means of communications is claim 1 which is carrier sense 
multiple access with collision detection, and is characterized by communicating with the above- 
mentioned external device by the method which determines Paquette's next sending-out timing 
with a random number when Paquette's collision is detected thru/or the electronic control for 
mount of any of 3, or one publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic control for mount which has the 
1st nonvolatile memory which cannot rewrite data, the 2nd nonvolatile memory which can rewrite 
data, and the means of communications which communicates with an external device. 
[0002] 

[Description of the Prior Art] Generally, the electronic control (ECU) of the mount which 
performs engine control and change gear control of a car of an automobile etc. is constituted by 
the microcomputer, and uses EPROM which can rewrite data as memory which saves the 
program data of this microcomputer with the mask ROM of the rewriting impossible which can be 
burned in data with a photo mask, and the equipment of dedication. 

[0003] For this reason, when it is not easy to change the data for a program or control of ECU 
conventionally, ROMs will be exchanged from a substrate if dismountable when the mask ROM is 
used, and the ROM itself is being fixed to the direct substrate by surface mounting, it is 
necessary to exchange the ECU itself, furthermore, the case where EPROM is used — **** — 
it is necessary to equip ECU with the equipment of dedication, or the interface only for 
rewritings, and a cost-demerit is produced. 
[0004] 

[Problem(s) to be Solved by the Invention] However, many ECUs from which an electric 
specification is the same as that of, and program specification differs by the request of 
diversification of a type of a car and communalization of components come to exist, for this 
reason, like before, a management man day increases and there is a problem of causing a cost 
rise in recent years, by ECU which saves program data at a mask ROM or EPROM. 
[0005] It aims at offering the electronic control for mount which can rewrite the program 
concerning car control, and a controlled parameter easily, this invention having been made in 
view of the above-mentioned situation, and making it into the hardware configuration common to 
two or more types of a car. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention 
according to claim 1 The 1 st nonvolatile memory which cannot rewrite data, the 2nd nonvolatile 
memory which can rewrite data, And it is the electronic control for mount which has the means 
of communications which communicates with an external device. While making the program for 
controlling the above-mentioned means of communications to the 1st nonvolatile memory of the 
above memorize The means which rewrites the 2nd nonvolatile memory of the above using the 
data which made the program concerning car control memorizable and were received from the 
above-mentioned external device through the above-mentioned means of communications to the 
2nd nonvolatile memory of the above, It is characterized by having a means to perform 
alternatively the program memorized by the 1st nonvolatile memory of the above, and the 
program memorized by the 2nd nonvolatile memory of the above. 

[0007] Invention according to claim 2 is characterized by making the program for rewriting the 
2nd nonvolatile memory of the above using the data received from the above-mentioned external 
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device through the above-mentioned means of communications to the 1st nonvolatile memory of 
the above memorize in invention according to claim 1. 

[0008] Invention according to claim 3 is characterized by the 2nd nonvolatile memory of the 
above being a flash memory in invention according to claim 1 or 2. 

[0009] In claim 1 thru/or any of 3, or invention of one publication, the above-mentioned means 
of communications is carrier sense multiple access with collision detection, and invention 
according to claim 4 is characterized by communicating with the above-mentioned external 
device by the method which determines the next sending-out timing of a packet with a random 
number, when the collision of a packet is detected. 

[0010] Namely, while invention according to claim 1 makes the program for controlling means of 
communications to the 1st nonvolatile memory memorize By carrying out the program 
concerning car control to the 2nd nonvolatile memory memorizable, and making selectable the 
program of the 1st nonvolatile memory, and the program of the 2nd nonvolatile memory usually, 
in performing car control by the program of the 2nd nonvolatile memory and changing the 
program concerning car control By performing the program concerning the communications 
control of the 1st nonvolatile memory, rewriting of the 2nd nonvolatile memory is easily enabled 
using the data received through means of communications from the external device. 
[001 1] As indicated to claim 2, as for the program for rewriting the 2nd nonvolatile memory, it is 
desirable to make it memorize with the program for controlling means of communications to the 
1st nonvolatile memory, and as indicated to claim 3, as the 2nd nonvolatile memory, it is 
desirable [ a program ] in that case, to use the easy flash memory of rewriting. 
[0012] Moreover, as indicated to claim 4, when a packet is sent out with carrier sense multiple 
access with collision detection and the collision of a packet is detected as means of 
communications which communicates with an external device, it is desirable to adopt the 
general-purpose means of communications which determines the next sending-out timing of a 
packet with a random number. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. With respect to one gestalt of operation of this invention, drawing 1 
is the circuitry Fig. of an electronic control, and drawing 2 of drawing 1 and drawing 2 is the flow 
chart of data write-in processing. 

[0014] In drawing 1 , a sign 1 is an electronic control (ECU) which is carried in cars, such as an 
automobile, and is constituted considering a microcomputer as a core. An electric specification 
is unified to two or more types of a car as ECU for engine control which performs for example, 
fuel-injection control and ignition timing control, and an ECU for gear change control which 
performs control of a change gear, and ECU1 is considered as the configuration from which 
specifications, such as a control program and a controlled parameter, differ. 
[0015] That is, CPU2 as a central processing unit, 1st ROM3 as the 1st nonvolatile memory 
which cannot rewrite data, 2nd ROM4 as the 2nd nonvolatile memory which can rewrite data, 
RAM5 as volatile memory, and other circumference circuits are mutually connected through the 
bus 15 as a basic configuration of ECU1. 

[0016] 1st ROM3 is a mask ROM (1st ROM3 is hereafter indicated to be a mask ROM 3) which 
can be burned in data with a photo mask in a manufacture phase in this gestalt. The program for 
performing the communication link with PC20 mainly through the communication link controller 9 
of a general-purpose information system, and writing a program, a constant, etc. in 2nd ROM4 is 
stored in the mask ROM 3. 

[0017] It is EEPROM which can rewrite data electrically, and in this gestalt, 2nd ROM4 is on 
board, it carries out package elimination of the data, and the easy flash ROM (2nd ROM4 is 
indicated to be FROM4 below FROM;) of rewriting is used for it In the phase in early stages of a 
product, meaningful data are not stored in FROM4, but the data according to types of a car, 
such as control programs, such as fuel-injection control and ignition timing control, and a math 
constant, are mainly written in it in the phase which included ECU1 in the car at works. 
[0018] moreover, as a circumference circuit connected to the bus 15 of ECU1 For I/O with a 
controlled system An A/D converter and a D/A converter As an external device outside 
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vehicles, such as the communication link controller 8 of the control system for building included 
I/O interface 6 t the serial communication controller 7, and in the car [ by multiplex 
communication with other mount ECU / LAN ] (Local Area Network), and a personal computer 
There is a ROM change-over circuit 10 for performing alternatively the program memorized by 
the communication link controller 9 of the information system which can build LAN by the 
communication link with ****************** (PC) 20, and the mask ROM 3, and the program 
memorized by FROM4. 

[0019] An external setup of a ROM change-over is possible for the ROM change-over circuit 10, 
it is constituted as a starting ROM selection circuitry which consists of a multiplexer which 
chooses ROM to which CPU2 accesses at the time of a system startup in this gestalt, a 
decoder, etc., and the switch 11 for specifying Starting ROM is connected as an external setting 
means of a ROM change-over. In addition, a jump table etc. constitutes the ROM change-over 
circuit 10. ROM (a mask ROM 3 or the 3rd ROM) is arranged to the address field to which CPU2 
accesses at the time of starting. When an external setup of the ROM change-over circuit 10 is 
carried out so that the program concerning car control of FROM4 may be performed, You may 
make it make the program concerning car control of FROM4 jump without performing the 
communications control and the data rewriting program of a mask ROM 3 after system 
initialization. 

[0020] Under anticipated-use conditions, the switch 1 1 is set up so that a mask ROM 3 may not 
be chosen as starting ROM, and when writing data in FROM4, it is switched. That is, it is not 
stored but the program for installing the program and controlled parameter concerning car 
control is stored in FROM4, and in the phase of factory shipments, the program concerning car 
control sets the switch 1 1 to the mask ROM 3 so that FROM4 which stored the program 
concerning car control through the ROM change-over circuit 10 may be chosen as starting ROM. 
Therefore, in a commercial scene, if the key switch whose user is a car turns on, CPU2 of ECU1 
will access and start FROM4, and the usual car control will be performed. 

[0021] It is switching a switch 11, choosing a mask ROM 3 as starting ROM in a dealer etc., on 
the other hand, and connecting ECU1 to external PC20 through the communication link 
controller 9 of an information system, and it is possible to rewrite FROM4 easily by the data 
received from external PC20. That is, without exchanging exchange of a mask ROM 3, and ECU1 
the very thing, it is possible to change the program concerning car control and a controlled 
parameter easily, and reduction of fuel consumption, an improvement of exhaust air emission, 
etc. by amelioration of control specification can be aimed at also in after shipment of a car. 
[0022] Moreover, the communication link controller 9 of an information system is a controller of 
the method which determines the next sending-out timing of a packet with a random number, 
when a packet is sent out by the CSMA/CD (Carrier Sense Multiple Access/Collision Detection: 
collision-detection mold subcarrier multi-access) method used by common computers, such as a 
personal computer, and the collision of a packet is detected. For example, while adopting as the 
communication link controller 9 the controller of the Ethernet (trademark) method which is 
compatible with IEEE802.3 and establishing the general-purpose communication link with a 
common computer, mass high-speed transmission (10Mbps-) is realized. 

[0023] In addition, the controller of a communication mode by which transfer of the data set by 
the time guarantee of control data, i.e., the control timing of a car, secured the time guarantee of 
control data, and was suitable for real-time control to the communication link controller 9 of a 
difficult information system, for example, the controller of the CAN (Controller Area Network) 
method which is one of the standard protocols of ISO as a communication network of a car, is 
used for the communication link controller 8 of a control system. 

[0024] Next, the processing which writes data in FROM4 is explained using the flow chart of 
drawing 2 . After connecting external PC20 for a switch 1 1 through a change and the 
communication link controller 9 in order to choose a mask ROM 3 as starting ROM, as mentioned 
above in writing data in FROM4, powering on of ECU1 or reset is performed. Thereby, in ECU1, 
CPU2 accesses a mask ROM 3 through the ROM change-over circuit 10 at the time of starting, 
and the routine of the data write-in processing shown in the flow chart of drawing 2 is 
performed. 
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[0025] By this routine, first, a system is initialized at step S1 and the capacity of the program 
stored in FROM4 from PC20 through the communication link controller 9 at step S2 is received. 
And at step S3, the temporary field corresponding to program capacity is secured to RAMS, and 
the secured temporary field is initialized. 

[0026] In continuing step S4, the data in FROM4 are eliminated and step S5 receives data from 
the exterior PC 20. And the received data are decoded at step S6, and it investigates whether 
data were completed at step S7. Consequently, when data are not completed, at step S8, the 
data decoded to the temporary field are written in, it returns to step S5, and the above 
processing is continued. And after data are completed, it progresses to step S9 from step S7, 
the data of a temporary field are written in FROM4, and a routine is ended. 

[0027] After writing data in FROM4, a switch 1 1 is switched so that FROM4 may be chosen as a 
ROM at the time of a system startup through the ROM change-over circuit 10. Henceforth, 
control of a car is performed by the new program and new controlled parameter which were 
installed in FROM4. 

[0028] That is, as a specification common to two or more types of a car for the hardware 
configuration of ECU1, while being able to change easily the program and controlled parameter 
concerning car control of ECU1 according to a type of a car and attaining the cost reduction by 
wide use of equipment and reduction of a management man day, amelioration in a commercial 
scene can be made easy. 

[0029] In addition, although the gestalt of above-mentioned operation explained the example 
which stored the write-in program to FROM4 in the mask ROM 3, the program which performs a 
communication control program and the program received from PC20 is stored in a mask ROM 3, 
and the write-in program to FROM4 can also be received and performed from PC20 through the 
communication link controller 9. 
[0030] 

[Effect of the Invention] Making a mounted electronic control into the hardware configuration 
common to two or more types of a car according to this invention, as explained above, the 
program and controlled parameter concerning car control can be rewritten easily, and the cost 
reduction by wide use of equipment and reduction of a management man day can be attained. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The circuitry Fig. of an electronic control 

[Drawing 2] The flow chart of data write-in processing 

[Description of Notations] 

1 Electronic Control 

3 1st ROM 

4 2nd ROM 

9 Communication Link Controller 

10 ROM Change-over Circuit 
20 General Purpose Computer 
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StcROM (VX7ROM3°!cWi^30ROM) £BE 
fib, FR0M4©lSffi«fc&fc37 , P7*7A£flfT 
TScfcSROMiZJ&ElS&l O^fflWBgSftTVSJ"" 

S/^rASMHftSfct, V7^R0M3«Da€*J®S. 
tff-^ft/n ^7 A^HtT-Br-ftc F R OM 4 OSffi 
$iJ®tc^t5S7P7*7Aic-» y?i£*£% i^fcLtt 

[0 0 2 0] X-T-y^ 1 ltt, jl1jtOffiffl*ftTTttV 

?m^t)v F R0M4t7 J -^*»^3itf^-a-lC^ 
*P.ft3o -T^^, V77R0M3ta, VPoMtPtC 
HfcS7P7*7A«^$n-f, FR0M4fc«j5S*iJffll 

icntjs 7p 7*7 A j «MHnaK«w y x h -m%tz#> 

A*«WbfcFROM4^fittROM4:bT3»R«tl* 
<t97-r7^1 1 £-try MTJ5<. t^-pT, rU^fcfe 
t^T, n— if-A'SSC^-X-f-y^ON-rSi:, E 
CU lOCPU2**FR0M4*77-bXLTe»)L, 

[0 0 2 1] x-r-7^Ft*5t/^T«, X-Y^^l 
1 *«^^.TVX7R0M3*SttR0MkLT^ 

gp©pc 2 otggitsiitT, neccopc 2 o^e.§ 

•SLfcx-^TF ROM4^SaiC#^^SCk*'oI 
fiBTJb*. T&fc-S, VX7ROM3^3S^ECU 1 
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[0 0 2 2] $fcs HHSftDjMaVhP— 79fi. 

2tl£C S MA/C D (Carrier Sense Multiple Acces 
s/Collision Detection : fraStftfBSMBtl»£S7*'fe 
X) j5F#r/<*yh*28tHU /«rvh©WS*ttHL 

hD-59ta, IEEE 8 02. 3 fcStfctt©**^ 

ic, *««©«a€as (i oMb P s~) smrs. 

[0 0 2 3] jBU IWW3£©aMl3>r-Ci-9 8B\ ftjffll 

turn t- $ toa&fiwm&ni **©»■ 3>fp-7 

9 left U IMWx-* ©R»nttftK£fiftft LT U 7^* 

WOiiffl* 7 h 7-* fc LT I S 0©a?«¥7°P h 3;V© 20 
— OT&&CAN (Controller Area Network) yj^© 

[0 0 2 4]*t, FROM4fcr— **»*i£trffiS 
lCOI/>Ts H2©7D— r-fcffl^TBMirrS. F 
ROM4tx-**»#5itr»&k:tt, Mj$U£«fc3fc 
vx*ROM3*fi»ROMfcbTj^r*;fcii>X-i> 

C 2 0*SSttUfc^ E C U 1 ©WHSAtfMiU-fey 

h*ff*5. cnfciti, ecu i -efts eK^iccp 

U2#ROM«»IHBH 0*^rlTV^ROM3*7 30 
*Hz*U 02©7a-ft- McSWf— 
$Q.J&D;l/-?- Vtft&fZ ft « o 
[0 0 2 5] c<D;P-^yT*ti. $fcf\ Xr-y^S IT* 

^9^/rLTPC 2 OfrSFROKUtoHMfrrS^D?' 
7A©^ft*^<i-rs„ fit, Xfyy'SS^ 7°p 

y5ixS«fc*f^srary#9y««*R AM5t«« 

[0 0 2 6]S<Xf7yS4T(t FROM4F^©f f 
-**iB*U Xf7 7'S 5T-fl.gPPC2 Ofrfcr-* 40 
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tt, xf?^S8T, T-S/tf^UHMfcra-F Lifer 
Xr-y^S 5^-3TO±©»l*ii 
fLt, r-^jWRT-TSks 7fy/S7fr 

OM 4 ;l^f-y*«T-r*. 

[0 0 2 7] FROM4lCT-*£»£j£A,fc&fcJu R 
OM^HMaKl 0£ftbTFROM4#$'*TAgIIB$ 
©ROMkLTSW?«n*J:5x X7-y^l 1 
So JXffc FROM4tC-ry^h-;l'?nfc«f?-c*7 , P 
y^A^WwaRfc J: DTOCfflWjWTfcfcft*. 

[0 0 2 8] ECU l©/N-F«7X7lgJ5!c£ 

^©*aiC«fflLfctt^k LT, E C U 1 ©mtgtP 

sax msfcfcitjs-ra k«t, m*-e©aa%£aiS: 

t>©k-t3Ck#T*£3„ 

[0 0 2 9] ±^©Hffc©J$gt?H\ F R OM 4 'X 
©#£&*:/P ^7i^VX ^ R O M 3 icfe® LfcMfc 
OV^T^Lfc^ VX? R OM 3 tliliilP^ny 

p c 2 ofrzgmhrcfvtfvhznfttzfv 

^vA^^U FR0M4'\<?)ftji*7'P^7Wi 
j1^>Hp-59^LTPC2 0fr£§<ILTfltT 

[003 0] 

«©*?*JW8«*«R©#»fc#fflLfc;\- F-7X7 

»©ffi*fc«fc*3*hfl9^^?-ScktfT*S. 
CHB5©tt*ftWW] 

[0 i ] n^ftmmwommmtii.® 

[02] f-?lt)i*il©7D-ft-h 
[ft^©!^] 

i v&m&m 

3 Sl©ROM 

4 ^2©R0M 

9 jl{f3yhP— 7 

1 0 ROM$J&®8& 

2 0 jftffl 3 
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